The present study explored the behavioral profile of individuals with fragile X syndrome during adolescence and adulthood. Individuals with both fragile X syndrome and autism (n 5 30) were compared with (a) individuals diagnosed with fragile X syndrome (but not autism; n 5 106) and (b) individuals diagnosed with autism (but not fragile X syndrome; n 5 135) on measures of autism symptoms, adaptive functioning, behavior problems, and psychological symptoms. Results indicated that individuals dually diagnosed with fragile X syndrome and autism displayed greater communication and social reciprocity impairments than individuals with fragile X syndrome only. Individuals in the dually diagnosed group also exhibited higher levels of repetitive and challenging behaviors than either comparison group, suggesting a unique profile of vulnerability for those diagnosed with both fragile X syndrome and autism.
Fragile X syndrome is the leading known inherited cause of intellectual disability, affecting as many as 1 in 4,000 males and 1 in 8,000 females (Crawford, Acuna, & Sherman, 2001) , with recent studies suggesting even higher rates (up to 1 in 2,500; Fernandez-Carvajal et al., 2009; Hagerman, 2008) . It has been estimated that as many as 50% of individuals with fragile X syndrome have cooccurring autism (Demark, Feldman, & Holden, 2003; Kaufmann et al., 2004; Philofsky, Hepburn, Hayes, Hagerman, & Rogers, 2004) . Past research on young children with fragile X syndrome has indicated that children dually diagnosed with fragile X syndrome and autism have behavioral difficulties similar to children with idiopathic autism (Kauffman et al., 2004; Rogers, Wehner, & Hagerman, 2001 ). However, less is known about the behavioral profile of individuals with fragile X syndrome during adolescence and adulthood and whether behavior problems and symptoms may differ between individuals who are and are not diagnosed with autism at these points in the life course. In the present study, we addressed this gap by examining the behavioral phenotype of adolescents and adults with fragile X syndrome.
Individuals dually diagnosed with both fragile X syndrome and autism were compared with (a) individuals diagnosed with fragile X syndrome (but not autism) and (b) individuals diagnosed with autism (but not fragile X syndrome) on multiple measures of autism symptoms, adaptive functioning, behavior problems, and psychological symptoms.
Prior research exploring autism symptomatology in children with fragile X syndrome has indicated that individuals dually diagnosed with fragile X syndrome and autism often have a profile of symptoms similar to individuals with autism without fragile X syndrome. For example, in a study of preschool-aged children (Rogers et al., 2001) , children with fragile X syndrome and autism had profiles of scores that were virtually identical to a well-matched sample of children diagnosed with autism without fragile X syndrome on standard autism instruments, including the Autism Diagnostic Interview-Revised (ADI-R; Lord, Rutter, & Le Couteur, 1994) and the Autism Diagnostic Observation Schedule (ADOS; Lord, Rutter, DiLavore, & Risi, 1999) . Similarly, Demark et al. (2003) found that children diagnosed with both fragile X syndrome and autism were similar to children with autism without fragile X syndrome in terms of autism symptoms using the Reiss Autism subscale (Reiss & Valenti-Hein, 1990 ). Demark et al. subsequently hypothesized that having an FMR1 gene mutation may increase an individual's genetic susceptibility for autism (Demark et al., 2003) . A study by Hatton et al. (2006) found that a higher level of fragile X mental retardation protein (FMRP) was related to a lower level of autism symptoms but not to change in symptoms over time. However, these studies used small samples of children, leaving unaddressed questions regarding the phenotype later in the life course. More generally, researchers are unsure whether autism in individuals with fragile X syndrome is qualitatively similar to or different than idiopathic autism (Bailey et al., 2004) ; thus, this unanswered question remains a controversial aspect of the fragile X syndrome behavioral phenotype.
Although adolescents and adults dually diagnosed with fragile X syndrome and autism have not been systematically compared with their age peers with idiopathic autism on measures of autism symptoms, Abbeduto and colleagues have conducted two within-group investigations of autism symptoms in adolescents and adults with fragile X syndrome. In one of these studies (Lewis et al., 2006) , 10 adolescents and adults diagnosed with fragile X syndrome and autism were compared with 44 individuals with fragile X syndrome without autism. This investigation reported that individuals with fragile X syndrome and autism had more serious impairments in cognition, receptive language, and theory of mind than individuals with fragile X syndrome alone and had an asynchronous developmental profile similar to what has been found in individuals with idiopathic autism, with receptive language and theory of mind being more impaired than more general cognitive abilities. In the other study, McDuffie et al. (2010) found differences between individuals with comorbid fragile X syndrome and autism, and fragile X syndrome alone, after controlling for differences in IQ, with respect to communication and repetitive behaviors as measured by the ADI-R (Lord et al., 1994) . However, there were no differences between the groups in social reciprocity symptoms, highlighting the importance of examining specific domains of symptoms and behavior problems for a more nuanced understanding of the phenotype.
To date, other characteristics of adolescents and adults with fragile X syndrome, such as adaptive functioning and psychiatric problems, have received limited attention in the research literature. Adaptive behavior is a key predictor of adult functioning for individuals with developmental disabilities, and those who have a diagnosis of an autism spectrum disorder often have poor adaptive functioning (Esbensen, Bishop, Seltzer, Greenberg, & Taylor, 2010) . Fisch, Simensen, and Schroer (2002) found that children and adolescents with fragile X syndrome only had higher adaptive behavior scores than children with autism only. Kaufmann et al. (2004) similarly documented lower adaptive behavior scores for children dually diagnosed with fragile X syndrome and autism compared with children with fragile X syndrome alone, with adaptive socialization continuing to differentiate the two groups of children over time (Hernandez et al., 2009) . It is notable that these studies did not include a comparison group of children with idiopathic autism. Furthermore, the presence of other co-occuring mental health conditions (including autism) has been associated with less independence during adulthood in individuals with fragile X syndrome (Hartley et al., 2011) . However, to our knowledge, no studies have specifically examined differences in adaptive behavior for adolescents and adults with fragile X syndrome with and without a diagnosis of autism.
Also understudied are the potential phenotypic similarities in behavior problems and psychological symptoms between adolescents and adults dually diagnosed with fragile X syndrome and autism and individuals with idiopathic autism. Similar to studies of individuals with autism, research has indicated that children with fragile X syndrome have heightened levels of compulsive and self-injurious behavior (Hall et al., 2008) , and adults with fragile X syndrome have higher levels of psychiatric problems (Sabaratnam et al., 2003) than national norms. However, other studies indicate that preschool children with fragile X syndrome do not have elevated levels of anger or sadness (Shanahan, Roberts, Hatton, Reznick, & Goldsmith, 2008) , and adults with fragile X syndrome have fewer emotional and behavioral problems than individuals with Prader-Willi syndrome or Williams syndrome when controlling for severity of intellectual disability, age, and gender (Einfeld et al., 1999) . In the present study, we extended this work by examining the behavioral phenotype of fragile X syndrome in adolescence and adulthood among those with and without comorbid autism and comparing them to individuals with autism without fragile X syndrome, with respect to autism symptoms, adaptive behavior, behavior problems, and psychological symptoms.
Present Study
The present study addressed four research questions. First, are there differences among (a) individuals dually diagnosed with fragile X syndrome and autism, (b) individuals with fragile X syndrome but no autism (fragile X syndromeonly), and (c) individuals with a diagnosis of autism but not fragile X syndrome (autism-only) in the three core domains of autism symptoms (social reciprocity, communication, and repetitive behavior) during adolescence and adulthood? Second, do the three groups differ in the level of adaptive functioning? Third, are there differences among the three groups in terms of behavior problems? Fourth, are there differences among the groups in levels of psychological symptoms, including internalizing and externalizing symptoms?
Consistent with past studies (Lewis et al., 2006; Rogers et al., 2001) , we hypothesized that individuals dually diagnosed with fragile X syndrome and autism would be more similar to individuals with autism-only than to individuals with fragile X syndrome-only in terms of current autism symptoms. Similar to findings from studies of children (Fisch et al, 2002; Kaufmann et al., 2004) , we expected that adolescents and adults with autism (with and without fragile X syndrome) would have lower levels of adaptive functioning than individuals with fragile X syndrome-only. Last, we anticipated that individuals in all three groups would have elevated levels of behavior problems and psychological symptoms relative to national norms, with individuals with autism-only being the most severely affected in this regard (Abbeduto et al., 2004) .
Method
Procedure Fragile X syndrome sample. A total of 136 adolescents and adults with fragile X syndrome were included in the current study. These sample members were drawn from a larger, longitudinal study of family adaptation to fragile X syndrome (N 5 147), using mothers as primary informants. Study participation required that mothers be the biological parent of a son or daughter with the FMR1 full mutation, that the son/daughter be 12 years of age or older, and that the son/daughter live in the parental home or have at least weekly contact with the mother either in person or by phone. Documentation from an appropriate health care professional confirming that the son/ daughter had the full mutation of the gene causing fragile X syndrome was also required. Mothers were recruited through service agencies, clinics, and fragile X syndrome foundations across the United States; from a university-based research registry of families having a child with a disability; and from a separate ongoing study of families of children with fragile X syndrome (Abbeduto et al., 2003; McDuffie et al., 2010) . Mothers provided data through self-administered, mail-back questionnaires and telephone interviews that typically lasted 1 hr. If a mother had more than one child with fragile X syndrome, she was asked to report on the child that was living in the family home. If there was more than one co-residing child, the mother reported on the child that was, in her opinion, the most severely affected.
For the present study, the sample of adolescents and adults with fragile X syndrome was divided into two groups: those who had a currently valid diagnosis of autistic disorder and those who did not have a diagnosis of autistic disorder. Of the original 147 cases, 7 mothers indicated that their son/daughter with fragile X syndrome had a comorbid diagnosis of pervasive developmental disorder, not otherwise specified or Asperger syndrome; these cases were excluded from the current analyses. We confirmed maternal report of autistic disorder based on a consensus procedure, which included review of medical and educational records provided by the mother as well as reference to lifetime Social Communication Questionnaire scores (SCQ; Rutter et al., 2001 ) in ambiguous cases. As a result of this record-review process, an additional 4 cases were excluded due to a lack of sufficient evidence to merit an autistic disorder classification, resulting in the final sample for the current study of 136 adolescents and adults with fragile X syndrome (n 5 30 with an autism diagnosis; n 5 106 without an autism spectrum disorder diagnosis).
Autism-only comparison sample. A comparison group of 133 mothers of adolescents and adults with autism was drawn from a sample of mothers participating in an ongoing longitudinal study of families of adolescents and adults with autism (Seltzer et al., 2003 . Data from the fifth wave of data collection were used in the current study because these data were collected within a year of the data collected from the mothers of adolescents and adults with fragile X syndrome. Adolescents and adults with a diagnosis of pervasive developmental disorder, not otherwise specified, or Asperger syndrome were excluded from the present analysis. As a requirement of participation in the longitudinal study, sons/daughters had to have received an autism diagnosis from an independent educational or health professional and have had a researcheradministered ADI-R (Lord et al., 1994) profile consistent with this diagnosis. Families of sons/ daughters with autism were recruited through service agencies, schools, and clinics. In most families, mothers were the primary caregivers for the sons/daughters with autism, and they provided data through self-administered questionnaires and in-home interviews that typically lasted 2 to 3 hr.
Participants
Mothers in the fragile X syndrome sample resided in 38 U.S. states and 1 Canadian province. Mothers in the autism sample resided in Wisconsin and Massachusetts. The median household income was between $80,000 and $89,000 for both fragile X syndrome groups and $60,000 and $69,000 for the autism group, but a range in household income was represented in all groups (,$9,999-$160,000 or more for all groups). The majority of mothers were White (97% for mothers of children dually diagnosed with fragile X syndrome and autism, 95% for the fragile X syndrome-only group, and 92% for the autismonly group) and currently married (67% for fragile X syndrome and autism, 82% for fragile X syndrome-only, and 68% for autism-only). Means and percentages for child demographic variables are presented in Table 1 . These demographic variables were used as covariates in the analyses comparing the three groups.
Measures
Autism symptoms. Autism symptoms were measured by either the SCQ (Rutter et al., 2001) or the ADI-R (Lord et al., 1994) . The SCQ is a screener version of the ADI-R, and there are 24 items in common across the two measures. These measures yield both current and lifetime ratings. It is notable that because this was a study of the behavioral phenotype of adolescents and adults, current scores were used for the present study. Verbal items were excluded so that nonverbal participants would not be lost due to missing data on these items.
Mothers of sons/daughters in the fragile X syndrome sample completed the SCQ and mothers of sons/daughters in the autism sample participated in a standardized ADI-R interview. For the SCQ, items were scored dichotomously (0 5 does not display this behavior or 1 5 exhibits this behavior) and summed. For the ADI-R, individual items originally were scored on an ordinal scale, with a code of 0 signifying the absence of a given symptom and codes of 1 and 2 indicating the presence of impairment characteristic of autism. Some items also used codes of 3, but these are routinely recoded as scores of 2 (Lord et al., 1994) . To have a consistent range of possible scores across the two samples, we recoded each ADI-R item to reflect either absence of impairment (0; corresponding to an original ADI-R code of 0) or presence of impairment (1; corresponding to an original ADI-R code of 1, 2, or 3). This dichotomous coding strategy for the ADI-R has been used in previous studies (Fecteau et al., 2003; Seltzer et al., 2003; Shattuck et al., 2007) . For both the SCQ and the ADI-R, higher scores indicated greater severity of impairments in nonverbal communication, social reciprocity, and repetitive behaviors-stereotyped interests. Coefficient alpha values were .84 for the total SCQ and .78 for the total ADI-R.
Adaptive behavior. Independence in activities of daily living was measured by the Revised Adaptive Daily Living Index (Seltzer & Krauss, 1989) . Mothers in all three groups rated their son or daughter's level of independence on 17 items covering the domains of personal care, housekeeping, and meal-related activities. Each item was rated on a 3-point scale of independence 0 (does not perform the task at all ), 1 ( performs the task with help), or 2 ( performs the task independently). An average score across all items was computed to create a total adaptive behavior score. An average score was also calculated for each of the three domains to create subscales. Higher scores indicated greater level of functional ability. Coefficient alpha for the total score was .92 for the entire sample.
Behavior problems. Mothers in all three groups completed the Behavior Problems subscale of the Scales of Independent Behaviors-Revised (SIB-R; Bruininks, Woodcock, Weatherman, & Hill, 1996) . Note that the SIB-R measures behavior problems frequently exhibited by individuals with intellectual and developmental disabilities. These behaviors are distinct from autism symptoms (as measured by the ADI-R) in both their developmental course (Shattuck et al., 2007) and their impact on parental well-being (Lounds et al., 2007) . Mothers indicated whether their son or daughter displayed each of eight behavior problems over the previous 6 months: hurtful to self, unusual or repetitive, withdrawn or inattentive, socially offensive, uncooperative, hurtful to others, disruptive, and destructive of property. Mothers who indicated that their child displayed a given behavior then rated the frequency from 1 (less than once a month) to 5 (1 or more times/hour) and the severity from 1 (not serious) to 5 (extremely serious) of the behavior. Standardized algorithms (Bruininks et al., 1996) translate the frequency and severity ratings into a general summary score for maladaptive behavior. Higher scores indicate more severe maladaptive behaviors. Reliability and validity of this measure have been established by Bruininks et al. (1996) .
Psychological symptoms. Mothers in all three groups completed the Child Behavior Checklist (CBCL; Achenbach & Rescorla, 2001) for sons/daughters who were 18.5 years of age or younger and the Adult Behavior Checklist (ABCL; Achenbach & Rescorla, 2001 ) for sons/ daughters who were older than 18.5 years of age. Mothers indicated how true it was that their son/ daughter exhibited each of 106 behaviors in the past 6 months. Each item is rated on 3-point scale: 0 (not true), 1 (somewhat or sometimes true), or 2 (very true or often true). Scores for the following subscales were computed: Internalizing Problems, Externalizing Problems, Intrusive, Strengths, Thought Problems, and Attention Problems. Reliability and validity for the CBCL and ABCL are well established (Achenbach & Rescorla, 2001) . It is important to note that the Achenbach scales were designed to measure a variety of psychological difficulties such as anxiety and depression in the general population. As such, these scales assess indicators of psychopathology that individuals with and without developmental disabilities may exhibit. This is in contrast to the items from the SIB-R, which assess challenging behaviors that are more unique to individuals with developmental disabilities.
Results
The goal of the current study was to determine whether having a dual diagnosis of autism and fragile X syndrome was associated with a different behavioral phenotype than having fragile X syndrome alone or autism alone. We compared autism symptoms, adaptive living skills, behavior problems, and psychological symptoms, and we used analysis of covariance to compare the three groups, controlling for child age, gender, intellectual disability status, and residential status, with Bonferroni post hoc multiple comparisons to determine the specific differences between the groups.
Autism symptoms. We compared the three groups of adolescents and adults on total autism symptoms scores as well as scores for impairments in Social Reciprocity, Non-Verbal Communication, and Repetitive/Restricted Behaviors subscales (see Table 2 ). Note that higher scores indicate greater impairments. Consistent with our hypothesis, the fragile X syndrome-only group displayed a significantly lower level of total autism symptoms than either of the other two groups, whereas the fragile X syndrome and autism group and the autism-only group displayed similar levels of overall autism symptoms. The fragile X syndrome-only group had the lowest level of social reciprocity impairments, followed by the fragile X syndrome and autism group, with the autism-only group showing the greatest level of social impairment. Similarly, the fragile X syndrome-only group had the fewest total nonverbal communication impairments, followed by the fragile X syndrome and autism group, and then the autism-only group. These were all statistically significant differences. It is notable that individuals with autism-only exhibited twice as many social reciprocity symptoms and nonverbal communication symptoms as individuals with fragile X syndrome-only.
A different pattern, however, was evident for repetitive-restricted behaviors. The dually diagnosed fragile X syndrome and autism group showed a significantly higher level of impairment than either the fragile X syndrome-only or autismonly groups. The fragile X syndrome-only and autism-only groups did not differ significantly from one another in repetitive and restricted behaviors.
Intellectual disability status was the only statistically significant covariate for overall symptoms and social reciprocity impairments, with having an intellectual disability being associated with greater impairment. Older age and the absence of intellectual disability were associated significantly with fewer repetitive-restricted behaviors. There were no statistically significant covariates for impairments in nonverbal communication.
For descriptive purposes, data for individual autism symptoms are presented in Table 3 , although we do not report statistical tests for these items. The pattern on these individual items is generally similar to the overall patterns described above. However, we note that on the item measuring whether the individual had at least one friend, 57% of individuals with fragile X syndrome-only reported having at least one friend compared with 32% of those with fragile X syndrome and autism and only 7% of those with autism-only.
Adaptive behavior. Next, we hypothesized that adolescents and adults with autism (with and without fragile X syndrome) would display lower levels of adaptive behavior (measured by daily living skills) than individuals with fragile X syndrome alone. This hypothesis was only partially supported. Based on the total adaptive behavior score, individuals with autism-only evidenced a significantly lower level of independence in activities of daily living than either individuals with fragile X syndrome-only or those with fragile X syndrome and autism (see Table 4 ). Individuals with fragile X syndrome and autism did not differ statistically from those with fragile X syndrome-only on total adaptive behavior. This pattern held for both the Housework and MealRelated Activities subscales. In terms of the Personal Care subscale, both the autism-only group and the fragile X syndrome and autism group had significantly lower scores than the fragile X syndrome-only group. There was not a statistically significant difference between the fragile X syndrome and autism group and the autism-only group. Note. R 5 item was reverse coded: 1 (does not display this behavior), 0 (exhibits this behavior). All other items were coded: 0 (does not display this behavior) or 1 (exhibits this behavior). Adjusted means are reported.
Intellectual disability status was a statistically significant covariate for the total score and each of the subscales, with the presence of intellectual disability associated with fewer daily living skills. Older age also was significantly associated with higher scores for overall adaptive behavior, housework, and meal-related activities. There were not statistically significant associations of adaptive behavior with gender or residential placement. Again, for descriptive purposes, we report data for individual adaptive behavior items in Table 5 , although we do not present statistical tests.
Behavior problems. We also hypothesized that individuals in all three groups would have elevated levels of behavior problems relative to national norms and that the autism-only group would have higher scores than the two fragile X syndrome groups. To test this hypothesis, we compared the three groups of adolescents and adults on maternal reports of total behavior problems as well as individual item severity ratings (see Table 6 ). Consistent with our hypothesis, means for all three groups were at or above the clinical cut-off score of 110 on the SIB-R (Bruininks et al., 1996) . However, counter to our hypothesis, adolescents and adults in the dually diagnosed fragile X syndrome and autism group evidenced significantly more total behavior problems than the other two groups. Adolescents and adults in the fragile X syndrome-only and autismonly groups did not differ statistically from one another on the total behavior problems score. This pattern held for the socially offensive behavior, withdrawn-inattentive behavior, and uncooperative behavior items.
In terms of the hurtful to others item, individuals dually diagnosed with fragile X syndrome and autism had significantly higher levels of aggressive behavior than individuals with fragile X syndrome-only, but the autism-only group did not differ statistically from either fragile X syndrome group (see Table 6 ). There were no statistically significant differences among the three groups for hurtful to self, destructive to property, or disruptive behavior.
We note that the overall pattern of differences in behavior problems is consistent with the pattern reported above for repetitive behaviors, namely that the dually diagnosed fragile X syndrome and autism group had the greatest level of behavior problems. Furthermore, although there were few statistically significant covariates for most of the individual behavior problems, intellectual disability status and age were statistically significant covariates for total behavior problems, with younger age and the presence of intellectual disability associated with more behavior problems.
Psychological symptoms. We hypothesized that individuals with autism would have the most severe psychological symptoms. In testing this hypothesis, the three groups of adolescents and adults were compared on the following subscales: Internalizing, Externalizing, Intrusive Behaviors, Strengths, Thought Problems, and Attention Problems of the ABCL and CBCL (see Table 7 ). Counter to our hypothesis, adolescents and adults in the dually diagnosed fragile X syndrome and autism group had the highest total ratings of internalizing and externalizing symptoms; however, their score differed significantly from the fragile X syndrome-only group, but not the autism-only group. The autism-only group did not differ statistically from the fragile X syndromeonly group. Thus, the dually diagnosed fragile X syndrome and autism group was more similar to the autism-only group than the fragile X syndromeonly group on internalizing and externalizing symptoms, consistent with the findings for repetitive behaviors and behavior problems. It is notable that the average score for internalizing problems for the fragile X syndrome and autism group was in the borderline clinical range (scores ranging from 60 to 63; Achenbach & Rescorla, 2001) , whereas mean scores for the other two groups were in the normal range.
For the Intrusive Behaviors and Attention Problems subscales, adolescents and adults in the dually diagnosed fragile X syndrome and autism group had significantly higher scores compared with both the fragile X syndrome-only and Note. Adjusted means are reported. Scoring was as follows: 0 5 does not perform the task at all, 1 5 can perform the task with help, or 2 5 performs the task independently. Note. Scales of Independent Behaviors-Revised (Bruininks, Woodcock, Weatherman, & Hill, 1996 autism-only groups. On the Thought Problems subscale, the fragile X syndrome-only group had significantly lower scores than either the fragile X syndrome and autism group or the autism-only group. The fragile X syndrome and autism and autism-only groups did not differ significantly on the Thought Problems subscale. It is notable that all groups had means on the Thought Problems and Attention subscales that were elevated enough to merit clinical concern. Last, on the Strengths subscale of the ABCL and CBCL, both groups of adolescents and adults with fragile X syndrome had significantly higher scores than the autism-only group. There were very few statistically significant covariates for psychological symptoms; however, having an intellectual disability was related to having more internalizing problems and fewer strengths. Age was also as statistically significant covariate for strengths.
Discussion
In this study, adolescents and adults dually diagnosed with fragile X syndrome and autism manifested a behavioral phenotype that overlapped with but was distinct from their age peers with either fragile X syndrome-only or autismonly. To our knowledge, this is the first study to describe how the behavioral phenotype of comorbid fragile X syndrome and autism in adolescence and adulthood differs from these two comparison groups, and the findings show the unique vulnerabilities of the dually diagnosed group. Based on findings from prior research on children with fragile X syndrome (Kaufmann et al., 2004; Rogers et al., 2001) , we hypothesized that adolescents and adults dually diagnosed with fragile X syndrome and autism would be more similar to individuals with autism-only than to individuals with fragile X syndrome-only in terms of their autism symptoms. Although this was the case for overall level of autism symptoms, important differences emerged when examining the three core domains of autism separately. In terms of the scores in the social reciprocity and communication domains, the autism-only group was the most impaired, followed by the dually diagnosed fragile X syndrome and autism group, and then the fragile X syndrome-only group. One notable exception is that both fragile X syndrome groups were much more likely than the autismonly group to have a friend.
In contrast to the findings of similarity between the dually diagnosed fragile X syndrome and autism group and the autism-only group in overall autism symptoms, the dually diagnosed fragile X syndrome and autism group had higher levels of problems in repetitive behaviors and restricted interests than either the autism-only or the fragile X syndrome-only groups. The repetitive behaviors and restricted interests domain has been shown to have the least amount of improvement from childhood to adolescence for individuals with fragile X syndrome (McDuffie et al., 2010) . This unique presentation of autism symptoms in individuals dually diagnosed with fragile X syndrome and autism highlights the value of examining specific types of behaviors at multiple points in the life course in addition to global and lifetime ratings for understanding the nuances of the behavioral phenotype of individuals dually diagnosed fragile X syndrome and autism (Demark et al., 2003) . In addition, the differences in symptoms between those with fragile X syndrome and autism and those with autism-only underscore the need to study in more depth the pathways leading to autistic traits in individuals with autism of known and unknown etiologies.
As hypothesized, all groups had elevated levels of behavior problems and psychological symptoms relative to national norms. However, counter to our expectation, adolescents and adults dually diagnosed with fragile X syndrome and autism had the highest level of behavior problems and psychological symptoms relative to the other two groups. This pattern held for specific items derived from two well-validated measures, including socially offensive behavior, withdrawninattentive behavior, and uncooperative behavior (from the SIB-R) and intrusive behavior and inattention (from the CBCL and ABCL). These findings suggest that for individuals with fragile X syndrome, a profile of especially high externalizing behavior problems, not necessarily autism-specific symptoms, is associated with an additional diagnosis of autistic disorder. However, individuals in the dually diagnosed fragile X syndrome and autism group also displayed greater impairments in social reciprocity and communication than the fragile X syndrome-only group, suggesting that those with fragile X syndrome and autism in this study exhibited a global profile of social communication symptoms consistent with an autism diagnosis. Together, these findings suggest that for individuals with fragile X syndrome, symptoms may be significant enough to meet diagnostic criteria for autism, but the specific behavioral presentation of impairments is different for individuals dually diagnosed with fragile X syndrome and autism than for individuals with autism alone.
We also hypothesized that adolescents and adults with fragile X syndrome-only would have higher levels of adaptive functioning than those in either the fragile X syndrome and autism group or autism-only group. This hypothesis was only partially supported. We found that both fragile X syndrome groups had fewer difficulties in adaptive behavior than the autism-only group. Unlike past studies comparing children with fragile X syndrome-only to children dually diagnosed with fragile X syndrome and autism (Fisch et al., 2002; Hernandez et al., 2009; Kaufmann et al., 2004) , there was not a difference between the two groups of adolescents and adults with fragile X syndrome in the present study on overall adaptive behavior scores. It may be that daily living skills are a relative strength for individuals with fragile X syndrome, at least at this later point in development. In addition, both groups with fragile X syndrome had higher scores on the strengths subscale of the CBCL and ABCL than the autism-only group. These findings, as well as those pertaining to friendships, underscore how although individuals dually diagnosed with fragile X syndrome and autism share many behavioral features in common with or more severe than those with autism alone, the overall profile of strengths and weaknesses for the fragile X syndrome and autism group is unique, at least during adolescence and adulthood. Furthermore, it is important that the elevated levels of behavior problems and autism symptoms in the fragile X syndrome and autism group did not interfere with adaptive functioning in the same way as in the autism-only group.
The pattern of significant covariates yielded additional insights about the factors that are associated with the behavioral profile of adolescents and adults with these developmental disabilities. Consistent with much past research on the impact of intellectual disability on behavior (Totiska & Hastings, 2009) , having an intellectual disability was associated with poorer functioning during adolescence and adulthood in terms of behavior problems, adaptive behavior, and autism symptoms. In addition, child age was significantly associated with multiple aspects of behavioral functioning in the present study.
Specifically, being older was related to fewer restricted-repetitive behaviors, better adaptive functioning, and fewer total behavior problems. The findings regarding the association between age and restricted-repetitive behaviors are similar to what has been found in cross-sectional and longitudinal studies of individuals with autism, in that these types of behaviors often partially abate with age (Esbensen, Seltzer, Lam, & Bodfish, 2009; Shattuck et al., 2007) . Similarly, adaptive behavior skills have been shown to improve with age for children with fragile X syndrome (Hatton et al., 2003) . These findings suggest that there may be continued improvements in several behavioral domains for individuals with fragile X syndrome as they mature into adulthood.
In contrast, gender and residential status were not significant predictors of total scores of behavior in the present analyses, highlighting the possible relative importance of other covariates (e.g., intellectual disability, age) in contributing to behavioral outcomes. Particularly for individuals with fragile X syndrome, factors related to gender (e.g., intellectual disability status) rather than gender itself may be better predictors of symptoms. In a study of children with fragile X syndrome, Hatton et al. (2006) found that girls had fewer autism symptoms than boys, although this relationship was nonsignificant when the level of FMRP was included in the model. Large, longitudinal studies of individuals with varying lengths of CGG repeat and levels of FMRP are needed to further disentangle the relationships among these covariates during adolescence and adulthood.
The present study was not without weaknesses. First, there was a wide range of ages of participants, limiting our ability to understand the phenotype at specific points in the life course. In addition, the autism-only group was considerably older than the fragile X syndrome groups. However, age was statistically controlled in the analyses, and the variability in age made it possible to interpret the effect of age on the behavioral phenotype. Second, the sample had little racial and ethnic diversity; however, the fragile X syndrome sample had excellent geographic representation, with individuals residing in 38 different U.S. states and 1 Canadian province. Third, IQ scores were not available on all sample members, which is why we used intellectual disability status as a control variable instead of a full-scale IQ score. This is a limitation of the current analysis, given that past research has demonstrated that individuals dually diagnosed with fragile X syndrome and autism have lower IQs compared with individuals with fragile X syndrome-only, even in samples including only individuals with intellectual disability (Lewis et al., 2006) . Last, it is important to note that autism symptoms were measured using the ADI-R in the autism-only group and using the SCQ in the fragile X syndrome groups. Although the items are identical between the two measures, the ADI-R items were re-coded to reflect absence-presence to match the coding used in the SCQ.
The present study also had several valuable strengths. Studies of individuals with fragile X syndrome often only include males and have small sample sizes, whereas the current study explored the behavioral phenotype in a large sample of males and females with fragile X syndrome. In addition, few prior studies have focused specifically on adolescents, with very few studies examining the behavioral profiles of adults with fragile X syndrome (for a notable exception, see Hartley et al., 2011) . In the present study, we addressed this gap by examining the behavioral phenotype of fragile X syndrome in both adolescents and adults. We elaborated on the phenotype by dividing those dually diagnosed with fragile X syndrome and autism from those with fragile X syndrome-only. In addition, as noted above, in the present study we incorporated an analysis of a wide range of positive and negative behaviors (adaptive behaviors and behavior problems) and symptoms (autism symptoms and general psychopathology) and found that not all domains operated the same way, highlighting the value of exploring a variety of behaviors in describing the phenotype.
In conclusion, the present study informs the debate about whether autism in individuals with fragile X syndrome is qualitatively similar to idiopathic autism. The pattern of findings reveals that there is no simple answer to the question posed by Bailey et al. (2004) . On the one hand, we found that adolescents and adults dually diagnosed with fragile X syndrome and autism tended to have a presentation of communication and social reciprocity impairments and internalizing symptoms more similar to individuals with autism-only than to those with fragile X syndrome-only. On the other hand, the dually diagnosed individuals exhibited higher levels of repetitive behaviors, restricted interests, and challenging behavior problems than those with either fragile X syndromeonly or autism-only. Therefore, we conclude that autism in individuals with fragile X syndrome is at least as impairing as idiopathic autism and, in some respects (repetitive and challenging behaviors), even more impairing. Counterbalancing this profile of vulnerability is the pattern of greater strengths, more friendships, and better adaptive functioning in individuals dually diagnosed with fragile X syndrome and autism than those with autism-only, which only further complicates the picture.
Nevertheless, the elevated level of behavior problems in the dually diagnosed fragile X syndrome and autism group highlights that individuals with fragile X syndrome and comorbid autism may require additional behavioral and/or pharmacological interventions during adolescence and adulthood. Furthermore, parents of individuals dually diagnosed with fragile X syndrome and autism may need extra supports and services to help address their older children's behavioral needs. It is notable that mothers of adolescents and adults dually diagnosed with fragile X syndrome and autism may be especially vulnerable to the stresses of caregiving due to a heightened level of challenging behaviors and autism symptoms in their children as well as to their own genetic risk as premutation carriers (Bailey et al., 2008; Coffey et al., 2008) . This double vulnerability makes the need for adequate family-centered planning and services for families of individuals with fragile X syndrome all the more imperative.
